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THE I~BIOSPUTNIK~I IS CONDUCTING INVESTIGATIONS 

N .  Gurovskiy, Candidate of Medical Sciences 

With the  launching of t he  s a t e l l i t e  Kosmos-110, 
Soviet  s c i e n t i s t s  s t a r t e d  medical and b i o l o g i c a l  
i n v e s t i g a t i o n  of t h e  regions of i n t ense  r ad ia -  
t i o n  i n  the inne r  r a d i a t i o n  b e l t  of t h e  e a r t h .  
Many r eade r s  of t h i s  journal  a r e  i n t e r e s t e d  i n  
t he  purpose f o r  which "biosputniks '' a r e  placed 
i n  o r b i t  and what  r o l e  they  w i l l  p l ay  i n  pre- 
par ing f o r  new manned f l i g h t s  i n t o  the  Universe. 
A s p e c i a l i s t  i n  t h e  f i e l d  of space medicine re-  
p l i e s  t o  these  ques t ions .  

A q u i t e  l a r g e  c i r c l e  of persons who a r e  i n t e r e s t e d  i n  
problems of space naviga t ion  be l ieve  r a t h e r  f i rmly  t h a t  every  
new space f l i g h t  o r  every  new o r b i t  should be performed by space 
apparatus  w i t h  animals and o ther  b i o l o g i c a l  ob jec t s  on board.  
Is t h i s  a c t u a l l y  the case?  No, i t  is no t .  The ma jo r i ty  of 
f l i g h t s  i n t o  space w i l l  involve man. F l i g h t s  of space veh ic l e s  
wi th  animals on board a r e  connected w i t h  the need f o r  thorough 
s t u d y  of the mechanisms of phys io logica l  r e a c t i o n s ,  i nves t iga -  
t i o n s  of minute changes i n  the  chemical composition or s t r u c t u r e  
of l i v i n g  c e l l s  and t i s s u e s  subjected t o  f a c t o r s  of prolonged 
space f l i g h t .  Inves t iga t ions  involving a r t i f i c i a l  s a t e l l i t e s  
l i k e  the Kosmos-110 a r e  d i r ec t ed  p r e c i s e l y  toward so lv ing  some 
of t hese  problems and it  would be inco r rec t  t o  regard such s a -  
t e l l i t e s  merely a s  means f o r  reconnoi te r ing  new paths i n  space.  

In the TASS communication, the s a t e l l i t e  Kosmos-110 is 
c a l l e d  a s a t e l l i t e  f o r  b i o l o g i c a l  research .  In  f a c t ,  the p r in -  
c i p a l  t a s k  nf this satellite is to conduct various medical and 
b i o l o g i c a l  experiments . Space veh ic l e s  f o r '  such i n v e s t i g a t i o n s  
a r e  o f t e n  c a l l e d  "biosputniks" i n  the l i t e r a t u r e .  It I s  ob- 
vious t h a t  t h e  term %iosputnikt1 was c rea ted  i n  analogy wi th  
the term "communications s a t e l l i t e " ,  o r  "meteorological s a t e l -  
l i t e " ,  t h a t  is, s a t e l l i t e s  designed t o  so lve  the  problems de- 
f i n e d  by t h e i r  names. However, t h i s  analogy is  only outward; 
one might s ay  ghat i t  is  terminological .  The f a c t  is t h a t  
s a t e l l i t e s  f o r  communications and meteorology a r e  t i e d  t o  o r b i t s  
near  t h e  e a r t h ,  which is c e r t a i n l y  not  ob l iga to ry  f o r  space 

I v e h i c l e s  wi th  animals on board which a r e  used f o r  medical and 
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b i o l o g i c a l  experiments.  

Radiat ion i n  s ace is  represented by g a l a c t i c  rays  ( p r i -  
mary cosmic r a d i a t i o n  P , ion iz ing  r a d i a t i o n  of the e a r t h ' s  r ad ia -  
t i o n  b e l t s ,  and r a d i a t i o n  produced a t  t h e  t i m e  of chromospheric 
f l a r e s  on t h e  sun. 

When they  pene t r a t e  the magnetic f i e l d  and the atmos- 
phere of t he  e a r t h ,  primary cosmic r a y  p a r t i c l e s  c o l l i d e  w i t h  
the atomic nuc le i  of t he  gases i n  the a i r .  In  these c o l l i s i o n s  
they undergo var ied  t ransformations r e s u l t i n g  i n  loss of energy, 

ondary cosmic r a  s (fragments of atoms and n u c l e i ,  electromag- 
n e t i c  r a d i a t i o n s  3 . A space vehic le  a t t e n u a t e s  the e f f e c t  of 
protons and o f f e r s  complete p ro tec t ion  a g a i n s t  t he  a c t i o n  of 

I e l e c t r o n s .  Protons of the  i n n e r  r a d i a t i o n  b e l t  of t h e  e a r t h  
r ep resen t  the  p r i n c i p a l  danger t o  o r b i t i n g  space f l i g h t s .  

l i o n i z a t i o n  of t h e  a i r ,  and the formation of the so-ca l led  sec-  

Nuclear processes on t h e  sun have an enormous e f f e c t  on 
the  i n t e n s i t y  of cosmic r a d i a t i o n s .  When t h e r e  are  f l a r e s  on 
the  sun, t h e  i n t e n s i t y  of t h e  r a d i a t i o n  i n  i n t e r p l a n e t a r y  space 
and i n  t h e  r a d i a t i o n  b e l t s  around t h e  e a r t h  may be increased 
hundreds of t imes and r e q u i r e  s p e c i a l  p ro t ec t ion  f o r  cosmonauts. 
However, such f l a r e s  a r e  observed comparatively r a r e l y  and t h e  
i n t e n s i t y  of t he  r a d i a t i o n  increases  gradual ly ,  which makes i t  
poss ib l e  t o  i n s t i t u t e  the necessary measures . 

The r a d i o b i o l o g i c a l  e f f e c t  depends on many f a c t o r s  -- the  
magnitude of t he  absorbed dose, t he  type of r a d i a t i o n  (dens i ty  
of i o n i z a t i o n ) ,  the  du ra t ion  of a c t i o n  of t he  r a d i a t i o n  ( the 
dose r a t e ) ,  on whether t h e  organism is wholly or  p a r t i a l l y  ir- 
r a d i a t e d ,  a l s o  on the s t a t e  of the organism and i t s  r e s i s t a n c e .  

Experiments conducted with r e t u r n i n g  space s h i p s  and 
s a t e l l i t e s  have permitted a s u f f i c i e n t l y  complete eva lua t ion  of 
t he  dose of space r a d i a t i o n  t o  be expected a t  he igh t s  of 180 t o  
320 km. On t h e  b a s i s  of these i n v e s t i g a t i o n s ,  w e  can s t a t e  t h a t  
space f l i g h t s  below the  e a r t h ' s  r a d i a t i o n  be l t s  present  prac-  
t i c a l l y  no r a d i a t i o n  danger t o  cosmonauts, of course,  i f  there 
a r e  no s o l a r  f l a r e s .  

The o r b i t  of the  b i o l o g i c a l  s a t e l l i t e  Kosmos-110 is con- 
s i d e r a b l y  h i g h e r  thar\, t he  crbit:: cf any manned space sh ips  
launched up t o  t h i s  time. It is intended f o r  a prolonged s t a y  
i n  zones of increased r a d i a t i o n  i n  the inner  r a d i a t i o n  b e l t  of 
the e a r t h .  The presence of animal and var ious  b i o l o g i c a l  ob- 
j e c t s  on board the s a t e l l i t e  is of g r e a t  i n t e r e s t  t o  the s tudy  
of the b i o l o g i c a l  e f f e c t s  of protons i n  the e a r t h ' s  r a d i a t i o n  
b e l t ;  t h i s  w i l l  permit us t o  t es t  the c a l c u l a t i o n  da ta ,  t o  
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ob ta in  d a t a  on the r e l a t i v e  b i o l o g i c a l  e f f e c t i v e n e s s ,  t o  t e s t  
t h e  method f o r  c a l c u l a t i n g  sh ie ld ing ,  t o  obta in  da t a  on changes 
i n  the  s e n s i t i v i t y  t o  r a d i a t i o n  of var ious b i o l o g i c a l  ob jec t s  
under  t h e  e f f e c t s  of f a c t o r s  i n  space f l i g h t .  

Since cosmic r a d i a t i o n  may be of enormous s i g n i f i c a n c e  
t o  the  f a t e  of space f l i g h t ,  s c i e n t i s t s  a r e  s tudying t h i s  f ac -  
t o r  w i t h  g r e a t  a t t e n t i o n .  The problem is very l a r g e .  The 
problems of prolonged (extending over years  ) chronic exposure 
t o  smal l  doses of i on iz ing  r a d i a t i o n  a r e  f a r  from completely 
s tud ied ,  t he re  is  much t o  do i n  regard t o  i n v e s t i g a t i n g  t h e  
i n t e r a c t i o n  of space r a d i a t i o n  and o the r  f l i g h t  f a c t o r s  ( i n  the 
f irst  in s t ance ,  weight lessness) .  

A t  p resent ,  a l a r g e  amount of f r u i t f u l  work is  being 
done t o  develop pharmaceutical  and chemical means f o r  the 
prophylaxis and therapy of r a d i a t i o n  s i ckness .  The s p e c i f i c s  
of such medicines i n  space medicine is t h a t  these prepara t ions  
must not reduce t h e  s t a b i l i t y  of the organism i n  r e spec t  t o  
o the r  f l i g h t  f a c t o r s  and t h e  working e f f i c i e n c y  of human beings.  
Engineers and p h y s i c i s t s  a r e  faced w i t h  so lv ing  important pro- 
blems of developing such means f o r  phys ica l  p ro t ec t ion  of cos- 
monauts a s  ma te r i a l s  f o r  t h e  h u l l s  of space veh ic l e s ,  counter- 
r a d i a t i o n  s h i e l d i n g  and s h e l t e r s ,  magnetic s h i e l d i n g ,  e t  c e t e r a .  

The progress  achieved i n  a l l  these  i n v e s t i g a t i o n s  is 
d i r e c t l y  connected wi th  the  fur ther  accumulation of information 
on the phys ica l  c h a r a c t e r i s t i c s ,  the p rope r t i e s  of spaee r a d i a -  
t i o n  and t h e i r  b i o l o g i c a l  eva lua t ion  under t h e  condi t ions of 
a c t u a l  f l i g h t  i n  space.  T h i s  i s  the  b a s i s  f o r  t h e  need f o r  
f l i g h t s  of animals and o the r  b i o l o g i c a l  ob jec t s  along new paths  
i n  space.  

In ordinary ground l abora to ry  s t u d i e s  of animals t h e r e  
is  no need f o r  s p e c i a l l y  planned and organized s e r v i c e  f o r  dogs: 
feeding ,  removal of wastes,  i n j e c t i n g  medicines i n t o  t h e i r  
blood, e t  c e t e r a .  This is  done by a l abora to ry  a s s i s t a n t  or  
t he  r e sea rch  physician.  During space f l i g h t ,  when a l l  elements 
of ca r ing  f o r  animals a r e  handled without human p a r t i c i p a t i o n ,  
t h i s  is an exceedingly complicated problem which r equ i r e s  a 
vas t  amount of a t t e n t i o n  and work. 

xn I”ii:st f l i g i i t s  of s a t e l l i t e s  ... *tL n n q m o 1 . 3  A* h r , q * A  
w i b i i  aAA-Li iwz&w V I A  U W U I  U S  

a s p e c i a l  automatic device was designed f o r  feeding dogs. T h i s  
was a conveyor b e l t  w i t h  s p e c i a l  buckets f i l l e d  w i t h  food. The 
b e l t  was riot moved continuously,  b u t  p e r i o d i c a l l y ,  and the  cur-  
r e n t  box is stopped and opened i n  f r o n t  of t h e  dog’s nose. 

J 

The so-cal led s a n i t a r y  garment was developed t o  remove 
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excrement. T h i s  was e s s e n t i a l l y  a rubber  s tocking  t h a t  per-  
manently connected the  animal w i t h  t h e  neck of a s a n i t a r y  tank.  
Everything seems t o  be q u i t e  simple and r e l i a b l e .  However, 
these  systems had a number of very important shortcomings; f o r  
example, one could not be sure  t h a t  the animal would r ece ive  
a l l  t he  food he should g e t  s ince  some q u a n t i t y  of food always 
remained i n  t h e  buckets of the  automatic  feeding  device  and a t  
times the dog d i d  no t  e a t  the food,  The s a n i t a r y  garment g r e a t -  
l y  hampered the movements of the dog and caused compression and 
u l c e r s  . 

A fundamentally d i f f e r e n t  system was worked out f o r  the 
Kosmos-113. Here t h e  animals were f ed  through a stomach tube,  
t h a t  is ,  through an opening i n t o  the  stomach, a s  is  done f o r  
some p a t i e n t s  who have an  obs t ruc t ion  of the  esophagus. 

T h i s  opera t ion  dogs has been known f o r  a long t i m e ,  it 
is  widely used and does not present  any complicat ions i n  physio- 
l o g i c a l  p r a c t i c e .  The food i s  forced  from smal l  sacks  under 
l i g h t  pressure  and a s t r i c t l y  determined amount of n u t r i e n t s  i n  
a pas t e  form e n t e r  t h e  stomach d i r e c t l y .  A programmed device  
made it poss ib le  t o  feed dogs on command from the  ground. 

So l id  and l i q u i d  wastes were removed by producing a 
s t eady  cur ren t  of a i r  through the cabin  (a more powerful f an  was 
switched on p e r i o d i c a l l y )  which ensured removal of wastes i n t o  
t h e  s a n i t a r y  tank  under weight lessness  condi t ions .  

The system f o r  regenera t ion  of t he  gaseous medium is the 
usua l  one. The system f o r  record ing  phys io logica l  i n d i c a t o r s  
and t h e  p o s s i b i l i t y  of adminis te r ing  pharmacological subs tances  
and e l e c t r i c a l  s t i m u l i  c o n s t i t u t e  the ch ief  element ensur ing  
t h e  s o l u t i o n  of problems of f l i g h t .  When combined wi th  compli- 
ca ted  p repa ra t ion  of the  animal ( the i n s e r t i o n  of sounds i n t o  
t h e  a r t e r i a l  system, the  d i r e c t  measurement of a r t e r i a l  pres- - s u r e ,  e t  c e t e r a ) ,  t h i s  is a d i f f i c u l t  problem even f o r  labora-  
t o r y  experimental  work on the  ground, because t h i s  system en- 
s u r e s  the  a n a l y s i s  of t h e  phys io logica l  mechanisms f o r  r e g u l a t -  
i ng  the c i r c u l a t i o n  of blood under the condi t ions  of space 
f l i g h t  . 

The f l i g h t  of the Kosmos-110 was intended f o r  s tudy  of 

neurohumoral r egu la t ion  of the card iovascular  system. This  is 
only  one of the t rends  i n  the  i n v e s t i g a t i o n  of t h e  func t iona l  
s t a t e  of a l i v i n g  organism under the condi t ions  of a c t u a l  space 
f l i g h t  

one of the  m o s t  inipfirtziit prc;l-,lez,s =f en=-- upub-d nhvc3ni’ncrv y * & J Y - - - - c ) J  -- the 

Weightlessness i s  such a n  unusual environmental  f a c t o r  
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t h a t  before  i t  r evea l s  its s e c r e t s ,  i t  w i l l  be necessary t o  
conduct the most var ied  and extensive i n v e s t i g a t i o n s  of d i f f e r -  
e n t  phys io logica l  systems i n  space f l i g h t  , t h e i r  i n t e r a c t i o n  
and func t ioning  i n  the  e n t i r e  organism. 

One m a y , c a l l  s tudy  of t h e  mechanism of t h e  r e a c t i o n  of 
t h e  v e s t i b u l a r  ana lyzer  under weight lessness  condi t ions an i m -  
po r t an t  problem which m u s t  be solved i n  f l i g h t s  of space vehi-  
c l e s  w i t h  animals on board. In t h i s  case,  i t  is necessary t o  
understand the  s p e c i a l  f ea tu re s  of the func t ioning  of the nerve 
cen te r s  i n  the b ra in .  S tudies  of minute biochemical processes  
i n  c e l l s  , t h e  processes of reproduct ion and d i v i s i o n  of c e l l s ,  
metabolic processes on the l e v e l s  of c e l l s  and t i s s u e s ,  e t  
c e t e r a  belong t o  t h e  same group of i n v e s t i g a t i o n s  involving the 
p a r t i c i p a t i o n  of animals.  

A g r e a t  amount of work involving space f l i g h t s  must be 
done i n  the  f i e l d  of s tudying the  s p e c i a l  f e a t u r e s  of t h e  r eac -  
t i o n s  of p l an t  organisms t o  t he  f a c t o r s  of prolonged space 
f l i g h t  . T h i s  includes inves t iga t ions  of t h e  processes of photo- 
s y n t h e s i s  , t h e  p e c u l i a r i t i e s  of growth and reproduct ion of 
p l a n t s , . e t  c e t e r a .  The b i o l o g i c a l  problems which must be solved 
t o  ensure space f l i g h t s  a r e  most var ied .  We should l i k e  t o  em-  
phasize t h a t  i n  a d d i t i o n  t o  being appl ied  research ,  a l l  these 
i n v e s t i g a t i o n s  a r e  of v i t a l  genera l  b i o l o g i c a l  s i g n i f i c a n c e  . 
They he lp  us t o  s tudy  t h e  l i v i n g  organism, i t s  p e c u l i a r i t i e s  
and p o s s i b i l i t i e s ,  and t o  understand t h e  na ture  of var ious bio- 
l o g i c a l  processes  . 

. 
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